Neuronal ganglioside increases dependent on the neuron--glia interaction in primary culture.
Dissociated neuronal cells from rat embryonic hemispheres were cultivated on astroglial layers. The increase in ganglioside content of the cocultures was more rapid than that of neuronal cultures seeded on polylysine surfaces for the first 24 h, and the extent of the increase was greater 7 days after inoculation, probably because of interaction between the preformed astroglial layers and the neuronal cells in vitro. The promoted expression of the a-pathway gangliosides, GM1 and GD1a, was recognized by TLC and the increase in GM1 was immunologically ascertained. The incorporation of 3H-labeled N-acetyl-D-mannosamine into GD3 and b-series gangliosides was elevated for the first 24 h. However, cocultures in which there was no contact between neuronal cells and the astroglial sheet showed no appreciable increase in incorporation. Thus, cell surface changes were induced at the membrane glycolipid level in the neuronal cells by contact with astroglial layers. The synthesis and expression of neuronal gangliosides are discussed in relation to the onset of neuron--glia interaction.